Comparative study of neural differentiation of bone marrow mesenchymal stem cells by different induction methods.
Neurogenic differentiation of bone marrow (BM) mesenchymal stem cells (MSCs) offers a new hope for patients with many neurological disorders. Several chemical inducers are employed to induce BMMSCs differentiation into nerve cells. In the present study, we compared different inducers [2-mercaptoethanol (BME), tretinoin (ATRA), dimethyl sulfoxide/butylated hydroxyanisole (DMSO/BHA), and indomethacin/3-isobutyl-1-methylxanthine (indomethacin/IBMX)] on the neurogenic differentiation of BMMSCs and aimed to identify a more efficient and safer method. The MSCs were first identified by their ability to adhere to plastic and by the expression of positive (CD44, CD90, and CD105) and negative (CD34) markers assessed by flow cytometry. The efficiency of the neurogenic differentiation was determined by assessing the mRNA and protein expression of nestin, microtubule-associated protein-2 (MAP2), neuron specific enolase (NSE), and glial fibrillary acidic protein (GFAP) by reverse transcription-polymerase chain reaction and western-blot, respectively. The effect of these inducers on cell viability was also evaluated by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. This comprehensive study shows that indomethacin/IBMX is better than BME, DMSO/BHA, and ATRA both in terms of efficiency and safety, while BME suppressed the growth and proliferation of MSCs.